Comparison of peripheral Ia and corticomotoneuronal composite EPSPs in human motoneurons.
The effects of excitatory inputs arising from Ia afferent and corticomotoneuronal volleys on repetitively firing flexor carpi radialis (FCR) motoneurons were compared in normal human subjects. Peripheral (Ia) volleys were produced by transcutaneous electrical stimulation of the median nerve and by mechanical taps to the FCR tendon. Transcranial magnetic stimulation (TMS) was used to activate the corticomotoneuronal pathway. The duration of the excitatory response peaks measured from peri-stimulus time histograms (PSTHs) and the time course of the response trajectories were both taken to reflect the shapes of the underlying composite excitatory postsynaptic potentials (EPSP)s acting upon that motoneuron. The duration of excitatory response peaks for the H-reflex and the first sub-peak (SP1) of the motor unit's response to TMS were similar and were typically less than those arising from tendon taps. The response trajectories, which measure the excitability of the motoneuron during different phases of the afterhyperpolarization, overlapped for H-reflex and SP1 responses, but were different for tendon tap inputs. Our results indicate that the SP1 response of a motoneuron to TMS input and its response to near-synchronous Ia afferent activation are mediated by composite EPSPs with similar rise times. We suggest that a similar spatial distribution of synaptic boutons for both Ia and corticomotoneuronal input to motoneurons innervating FCR is likely.